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© Sulfonated polyester resin compositions. 



© A polyester resin composition I which reduces or eliminates drawbacks derived from poor dispersibi- 
lity of an aromatic polyester resin and a polyolefin resin in each other in the case of blending of both the 
components and which is capable of providing a molded article free from peeling of the surface layer 
and having excellent properties and capable of being formed into a composite material, which 
comprises a blend of (A) a specified aromatic polyester copolymer containing a metal sulfonate group, 
(B-l) a specified olefin copolymer and (C) an aromatic polyester resin. 

A polyester resin composition il which reduces or eliminates drawbacks derived from poor dispersibi- 
lity of an aromatic polyester resin and a polyamide resin in each other in the case of blending of both the 
components and which is capable of providing a molded article free from peeling of the surface layer 
and having excellent properties, which comprises a blend of (A) a specified aromatic polyester 
copolymer containing a metal sulfonate group, (B-ll) a polyamide resin and (C) an aromatic polyester 
resin. 
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rpc ;™L PreSe "! i "'' ent j on re,ates *° a resin imposition comprising a blend of a particular aromatic polvester 
5 a md^J ar£f h copolymer resin or a polyamide resin, said composition being capable of providing 

5 a mddedart.de having good surface appearance and mechanical properties. P 9 

DESCRIPTION OF THE RELATED ART 

An nnh/ Ocfor rnnin a • . i . . 

io been used as a' ,ei>l " ano a PO'yaitude resin are excellent in moldability and have 

d ^ . h 7 P t,C res,n hav,n 9 mechanical properties, electrical properties and other properties 

— t 7 r *“* f,eldS - Am ° n9 ,lKm - an a "”«"= «• a 

nf th r M J n hem,Ca res,stance and have bee " used as a representative engineering resin The expansion 

h8S b '“ 9h ' ** - — ^ 

haat ,esfetence and hi8h “ — 

wmoh^nH ° therh !f’ a, . thOU9h ° ,efin resins inc,udin 9 polyethylene and pdypropylene generally have a light 
weight and are excellent in chemical resistance and flexibility, they have a problem of lade of sfrength and ril 

oth^rwh freq3e " 0y l,m,ts ,he a PP»cations of the olefin resins. Further, both resins are poor in afflnrty for each 
other when used alone, so that a problem occurs in the composite product of both resins for examde a lam- 

adhesiom" 13 thr ° U9h ** C °~ eXtn,Sion of ^ resins - a ,aminate b '«w molding or the like due to a hack of the 

Examples of the improvements now required of resin compositions indude water absorption resistance and 

25 fllT M,ty f ° r 0,6 POlyamide resin ' Furth -' *" a " somatic pdyester resin and a po^amWe rednl 

25 further improvement in the properties are frequently desired Poiyam.de resin, a 

FMeamoLTnm * COa *** Useful for soW "9 °r reducing the problems of the respective resins, 
m T P !' P 9ene0US b,end,n 9 of the aromatic polyester resin and the polyolefin resin is expected 

the ilTs Z r baC t S ° f the reSp6CtiVe reSinS When used a " d m improve “eZS 

so 7^ resin through an improvement in fusibility and bondability. However, even when the7romatic 

50 polyester res, n and the polyolefin resin are blended and melt-kneaded with each ottmr the ^paWbillT^ 

res, ns with each other is so poor that it is difficult to attain a homogeneous dispersionTpaSfin he 
o an injection mo|ded artjc|e the vic . nily Qf the surface ^ ^ a (am . nar P 

ul ofre blend 3 " 41 meChaniCa ' Pr ° Perties are S| 9"«can«y reduced, which remarkably inhibits the pracLl val- 

resi^Jtihm t0 ^ n r homo9eneous dispersion through an improvement in the compatibility of the polyester 
. with the polyolefin resin, many proposals have been made on the use of a modified polyolefin coooWmer 

p r te8n r ln ’ a comon “ ,,,r “ mpOTaai 

though ^ Se eff^ rOU9 ement ** com P abblli,y of the P o| yCefin resin with the fester resin Ah 

40 ! Ca ° ^ ° bSerVed *° some extent * * satisfactory for all purposes andin many STes a 

further improvement in the dispersibility and properties are required in the art V 

heat rSr 9 * ar ° ma,ic polyester resin and ‘he polyamide resin is considered useful for improving the 
exSZf, °L ar0maHC PO,yeSter resln and abso 'P«<>" resistance of the polyamWe resin 
of me m Jh 3 “T*" 0 " haVin9 3 comb ' n atl° n of features of respective sole component in re^cl 

45 invent^! J amCa P T and other propertie s as well. According to the studies conducted by the present 

tihititnft h ,K W ,h Ver ’ When 916 p0,yam,de resin fe merely blended with the aromatic polyester resin the rotapa- 
tibilrfy of both the resms with each other is so poor that it is difficult to attain a hontgLous diTperetn 

" r ?r 0 | P00r . meCh r ,Ca ' propert,es - ,n P articu ' a r. the case of an injection molded article, the Xnity of the 

practical tleS the ° CCWB 3 * 9,6 SUrfaCe * Whfch rema rk ab 'y inhibits the 

50 

OBJECT OF THE INVENTION 

am ^ ° f f the P rese °t invention is to reduce or eliminate the drawbacks due to poor dtspersibilfcy of an 
55 and m res,n a . nd a p0, y° ,efin res 'n in each other in the case of blending of both the components 
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and, as a result, have found that the use of an aromatic polyester resin (A) having a particular metal-sulfonate- 
containing unit introduced thereinto enables the dispersibility of the two resins to be further improved, so that 
it becomes possible to produce a composition capable of providing a molded article having a smooth surface 
free from peeling of a surface layer and excellent mechanical properties, which has led to the completion of 
5 the present invention. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a polyester resin composition comprising or consisting 
io essentially of a blend of. 

(A) 2 to 98% by weight, based on the total amount of resin components (A), (B-l) and (C), of an aromatic 
polyester copolymer containing a metal sulfonate group produced by subjecting (a) an aromatic dicarbox- 
ylic acid or its ester forming derivative, (b) a diol compound or its ester forming derivative and (c) an ester 
forming compound containing a metal sulfonate group to a polycondensation reaction, 
rs (B-l) 2 to 98% by weight, based on the total amount of resin components (A), (B-l) and (C), of an olefin 

copolymer produced by copolymerizing an olefin with at least one of an a ,0-unsaturated carboxylic acid 
or its derivative and vinyl alcohol or its ester, and, optionally, 

(C) 0 to 96% by weight, based on the total amount of resin components (A), (B-1) and (C), of an aromatic 
polyester resin. 

20 This polyester resin composition is referred to as "composition 1", hereinafter. 

Another object of the present invention is to reduce or eliminate the drawbacks derived from poor disper- 
sibility of an aromatic polyester resin and a polyamide resin in each other in the case of blending of both the 
components and to provide a composition capable of providing a molded article free from the peeling of the 
surface layer and having excellent properties. 

25 In view of the above-described problems, the present inventors have made extensive studies with a view 

to improving the form of dispersion in a polymer blend of an aromatic polyester resin with a polyamide resin 
and, as a result, have found that the use of an aromatic polyester resin (A) having a particular metal- sulfonate- 
containing unit introduced thereinto enables the dispersibility of both resins to be improved, so that it becomes 
possible to produce a composition capable of providing a molded article having a smooth surface free from 
30 peeling of a surface layer and excellent mechanical properties, which has led to the completion of the present 
invention. 

Accordingly, the present invention also provides a polyester resin composition comprising or consisting es- 
sentially of a blend of: 

(A) 2 to 98% by weight, based on the total amount of resin components (A), (B-ll) and (C), of an aromatic 
35 polyester copolymer containing a metal sulfonate group produced by subjecting (a) an aromatic dicarbox- 

ylic acid or its ester forming derivative, (b) a diol compound or its ester forming derivative and (c) an ester 
forming compound containing a metal sulfonate group to a polycondensation reaction, 

(B-ll) 2 to 98% by weight, based on the total amount of resin components (A), (B-ll) and (C), of a polyamide 
resin, and, optionally, 

4Q (C) 0 to 96% by weight, based on the total amount of resin components (A), (B-ll) and (C), of an aromatic 

polyester resin. 

, This polyester resin composition is referred to as "composition IP, hereinafter. 

DETAILED DESCRIPTION OF THE INVENTION 

45 

Individual components to be used in the present invention wPI now be described. 

The aromatic polyester resin (A) containing a metal sulfonate group to be used in the present invention is 
a saturated polyester resin produced by polycondensing various dicarboxylic acids or their ester forming der- 
ivatives (a) with various diols or their ester forming derivatives (b) in the presence of an ester forming monomer 
so (c) containing a metal sulfonate group which will be described later. 

The dicarboxylic acid or its ester forming derivative of the monomer (a) going to form the component (A) 
may be at least one member selected from those mainly composed of terephthalic acid, isophthalic acid; 2,6- 
or 2,7-naphthalenedicarboxyRc acid and their lower alcohol esters and further comprising 4,4-diphenyldicar- 
boxylic acid, adipic acid, sebacic add, cydohexanedicarboxylic add and their lower alcohol esters. 

55 The diol component of the monomer (b) going to form the component (A) is preferably at least one member 

MIaK AA Afk»/lf\AA /itwsv/O -i O.AmAAwarlirJ i A _K» rfAAO^irvI *i i4_A«>AlAkfWOAA<4imAtkA 
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. „I he ^P 0 " (A) be a P° , y este «- copolymer having a crosslinking or branched staucture produced 

2SSL l (9) ° r <b) ' trifuncti0nal or b * 9 her ester forming componnds for EE? 

tnmesrc acri, tnmell.be acid, pyromellitic acid or the like or their ester forming derivative asthe comoZnt S 
.ncomb.nat.on with a small amount of glycerin, trimethylolpropane. pentaerythrito. or the like as 

, na I he POlyeSte '; as ‘ he (A) to be used in the present invention is a polyester having a metal sul- 

fonate group produced by further adding an ester forming compound having a Tetel sulfonlZroup^ " £ 
^monomer or reacbon component (c) to the abovedescribed components and subiectina the 

OOHUCTIISaUUn. ' ~ «vw K wr;- 

am^ 

(XOCO) m -At - (S0 3 M)„ (|) 

. . (HORO) m -Ar- (S0 3 M)„ (||) 

am?m-' n f °l 3 h®" 2 ®"® ri " 9 " a na P h toalene ring; X stands for a hydrogen atom or a lower alkvl 

Zr - a — 9WP 

pletion of the polycondensation reaction. However, the addition is preferably conducted in an eartv staoA *o 

sl-j rzirss sr- ,o aad me ™ ‘ « -*» - 

When the compound (e) having a metal sulfonate group is represented by the formula m or fin wh^in m 

0 1 tlin^Th , a r un ! ° f lhe Unit <C) 9 ° in9 to form 9,6 com P or ?ent (A) is 0.01 to 15% by mole preferably 

can beret , , 7 Wh0,e ^ Constituent unit ^ c °ctent of the unit (c) in the poster (A) 
depending upon J p^sete * additi °" * "" m0 " 0mer formula (1) or £) 

to the r ertieS ^ 1)6 Pr ° dUCedby pr °P er, y changing the content of the unit (c) 

ponente 7 bT m m T 0 *® ° f 9,0 inVen9 ° n ° r to the kind a " d amount of the following com- 

ponents (B-l), (B-ll) and (C) wtthm the above-described respective ranges 

butyleire terepbMate . 

rin Jhk P ° ,y0, f fin reSin “ ^ component <W) to be used in the present invention is an olefin copolymer oro- 

_ Th0 ° lefin 9 °| n9 to form •b® ole,in copolymer preferably comprises at least one member selected fmm «- 
ticulariy eteyle^. toXnTand b^tent^ 16 " 6 ' 1 ’ heXe " e ' 1, ^methylbutene-l, 4-methylpentene-l , etc., par- 

acid T I^t^ ah,r ? e lS rb ? y,,C add ° f ilS derivative » ^ comonomer component is, for example acrvlic 

the metal) oran^i^ten^^^i^^ ^h^rid^irtdeMW 0 the tike! tf,eir meta * 83,1 ^ lhe 9roup * OT ** e^etof as 
Further, it may be vinyl alcohol or its ester such as vinyl acetate. 
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Further, the component (B-l) may be a polyolefin copolymer or a polyolefin elastomer mainly composed of 
the above-described copolymer and further copolymerized with other vinyl monomer (for example, styrene, bu- 
tadiene, acrylonitrile or the like). Further, use may be made of any of copolymers, terpolymers and block poly- 
mers containing a small amount of a crosslinking agent or other modifier. Further, the polyolefin resin may have 
5 not only a linear molecular structure but also a branched or crosslinked structure. There is no particular limitation 

on the degree of polymerization as long as the polymer is moldable. It is also possible to use the above- 
described olefin copolymers in a combination of two or more of them. 

Particularly preferred examples of the olefin copolymer (B-l) include a copolymer of ethylene with a metal 
salt of methacrylic acid or acrylic acid (the metal may be, for example, lithium, sodium, potassium, calcium, 
io magnesium or zinc), a copolymer of ethylene with methacrylic acid or acrylic acid, a copolymer of propylene 
with maleic acid or maleic anhydride and a copolymer of ethylene with vinyl acetate or its saponificate. 

The polyamide resin as the component (B-ll) which may be used in the present invention is one produced 
by known methods, that is, polycondensation of various diamines with a dibasic acid, ring opening polymeri- 
zation of various cyclic amides, polycondensation of various W-amino acids or the like and any of them can 
15 be used in the present invention. Representative examples thereof include polyamides such as nylon 66, nylon 
6. nylon 612, nylon 11, nylon 12 and nylon 46, thermoplastic polyamide copolymers or polyamide elastomers 
mainly composed of these polyamides, and mixtures thereof. Further, use may be made of any of copolymers, 
terpolymers and block polymers containing a small amount of a crosslinking agent or other modifier. Further, 
the polyamide resin may have not only a linear molecular structure but also a branched or crosslinked structure. 
20 There is no particular limitation on the degree of polymerization as far as the polymer is moldable. 

It is also possible to further incorporate, besides the polyester (A) containing a metal sulfonate group, a 
general polyester resin (C) to the polyester composition of the present invention although the component (C) 
is not always an indispensable component 

All the polyesters consisting of the monomers (a) and (b) alone in the component (A) may be generally 
25 used as the polyester resin as the component (C), and representative examples thereof include a polyethylene 
terephthalale resin, a polybutylene terephthalate resin, a polycydohexanedimethylene terephthalate resin, a 
copolymer resin mainly composed of these resins, or a thermoplastic elastomer copolymerized, with an oxy- 
alkylene glycol having a high molecular weight and a liquid crystalline polyester resin. 

The present invention provides the compositions I and II. 

30 In the composition I of the present invention, the proportions of the components (A), (B-I) and (C) are re- 

spectively 2 to 98% by weight, 2 to 98% by weight and 0 to 96% by weight based on 100 parts by weight in 
total of the components (A), (B-1) and (C). Among others, the total amount of the components (A) and (C) is 
preferably 5 to 95% by weight while the amount of the component (B-l) is preferably 5 to 95% by weight. When 
the amount of the component (B-l) is excessively small, no effect of improving the mechanical properties, such 
35 as impact resistance, of the polyester resin composition can be attained. On the other hand, when the amount 
is excessively large, properties inherent in the polyester resin are lost and. in particular, the rigidity is lost un- 
favorably. The amount of blending of the component (B-l) is particularly preferably 5 to 50% by weight Although 
th& ratio of the component (A) to the component (C) varies depending upon the content of the metal sulfonate 
unit in the component (A), at least the component (A) should be 2% by weight or more, preferably 5% by weight 
40 or more based on the resin component from the viewpoint of an improvement in the dispersibility. When the 

content of the metal sulfonate unit in the component (A) falls within the above-described range and is relatively 
low, it is preferred to reduce the amount of incorporation of the component (C). On the other hand-, when the 
content of the metal sulfonate unit falls within the above-described range and is relatively large, it is possible 
to reduce the component (A) and increase the component (C). In this case, the molecular weight of the conv 
45 ponent (A) may be relatively low. 

As described above, when the general aromatic polyester resin (C) is merely melt-kneaded with the poly- 
olefin resin (B-l), not only is the dispersion so poor that the minor component resin phase exists as large par- 
ticles and appears as a striped or lamellar phase separation structure close to the surface of an injection molded 
article but also peeling of the surface layer is liable to occur due to friction. The reason for this is believed to 
50 be as follows. The aromatic polyester resin (C) and the polyolefin resin (B-l) phase are deformed due to a high 

shear force caused around the surface layer in the course of injection molding to form a layer structure, and 
the peeling of the surface layer occurs due to poor affinity and adhesion between the aromatic polyester resin 
(C) phase and the polyolefin resin (B-l) phase. On the other hand, it may be understood that the use or combined 
use of an aromatic polyester (A) containing a metal sulfonate group improves the dispersibility of each resin 
55 component, enables dense and homogeneous dispersion to be attained, so preventing the formation of a layer 

: k.i.— -- a. « — i:.i. i 




EP 0 518 703 A2 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Sifi °~ 9 to v e ?, resent invention is observed under an electron microscope (see Examples) 
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peeling of the surface layer derived from poor dispersibility observed in the prior art and having a smooth surface 
and excellent mechanical properties, so that it can be expected to find many applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Fig. Tis an electron photomicrograph showing a representative (Example 2) particle structure (dispersed 
state) of the composition I of the present invention. 

Fig. 2 is an electron photomicrograph showing a representative (Example 20) particle structure (dispersed 
state) of the composition II of the present invention. 

to Fig. 3 is an electron photomicrograph showing a representative (Comparative Example 3) particle structure 
(dispersed state) of the conventionakcomposition outside the scope of the present invention. 

Fig. 4 is an electron photomicrograph showing a representative (Comparative Example 13) particle struc- 
ture (dispersed state) of the conventional composition outside the scope of the present invention. 

is EXAMPLES 

The present invention will now be described in more detail with reference to the following Examples, though 
it is not limited to these Examples only. 

20 [COMPOSITION I] 

Evaluation and measurement were conducted by the following methods. 

Evaluation of dispersibility of resin: 

25 

When the polyolefin resin (B-l) was a minor component the state of dispersion (average particle diameter 
in the case of particle dispersion) of the polyolefin resin (B-l) was evaluated by breaking pellets in liquid nitrogen, 
placing the broken pellets in a xylene solution, refluxing the mixture at 130°C for 12 hours to elute the polyolefin 
resin (B-l) and observing the resultant holes under an electron microscope. The denser the dispersion (the 
30 smaller the average particle diameter), the better the dispersibility of the polyolefin resin (B-l). A representative 
state of particle dispersion (Example 2) according to the present invention is shown in Fig. 1 . The state of particle 
dispersion (Comparative Example 3) corresponding to this case and outside the scope of the present invention 
is shown in Fig. 3. 

When the polyester component (A + C) was a minor component, the pellets were crushed or cut and treated 
35 in a 1 N aqueous NaOH solution at 60°C for 24 hours to decompose and elute the polyester, and the resultant 
holes were evaluated in the same manner as that described above. 

Tensile strength and elongation: 

40 The tensile strength and elongation were measured according to ASTM D638. 

Notched Izod impact value: 

The notched Izod impact value was measured according to ASTM D256. 

45 

Surface peeling test: 1 

A Scotch™ tape was adhered to the gate of a tensile specimen and peeled off to determine whether or not 
peeling occurred. 

50 

Fusibility: 

A 1 mnrv thick filiih was prepared at 250°C by means of a pressing machine and put on a mating resin film 
specified in the Table, and they were fused to each other at 250°C for 2 min under a pressure of 50 kg/arri 2 
55 (4.9MPa) by means of the pressing machine. The laminate was rapidly cooled to give a sample having a thick- 
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Production Example of Polyester Copolymer (A) 

... °L V T e, ^7’ d ^ With an a9itator and a distilate hibe was charged with (a) dimethylterephthalate 

(b£ 1,4-butanediol and (c) sodium dimethyl 5-sulfoisophthalate (in an amount of 0.1% by mole, 1% by mole or 

^“ by rn °' e based on lhe total amount of lhe components (a) + (c)) and titanium tetrabutoxide as a catalyst 
and air in the reacbon system was sufficiently purged with nitrogen. The temperature of the system was raised 
to almost complete transesterification dntil the temperature reached 240°C (90% or more of the theoretical 
amount of methanol was distilled). The reaction system was then evacuated, and the polvcondensatinn 
was commued under 0.1 Torr (13 Pa) for 2.5 hours to give three kinds of modified PBT copolymers 'con'tain'inq 

and 5%TytSe a (tv S 3C,d r6Sidue in respective amou " ts of *** mole. 1% by mole 

A modified PET (sodium sulfonate content 1% by mole) (A-4) was prepared in the same manner as that 
used in the preparation of (A-2), except that ethylene glycol was used as the component (b). 

Polycondensation was conducted in the same manner as that described in the preparation of (A-2) except 
ffiat sodium P-d.hydroxyethoxyphenylsutfonate was used as the component (c) in an amount of 1% by mole 
based on the component (a) (A-5). y 

EXAMPLES 1 TO 5 

the formulalions s P ecified in Table 1. (A) a polybutylene terephthalate copolyester resin c<^ 
polymerized with a sodium 5-sulfoisophthalate (SIP) component in an amount of 0.1% by mole. 1.0% by mole 

T c> y fT> °!?A 1 * A ' 2 and A ‘ 3)> (B *') a copolymer of ethylene with zinc methacrylate (Himilan™ marurfactured 
ufact^TpT' Pe'ycbem.caieo., Ltd.) (B-1) and, if necessary, (C) polybutylene terephthalate (PBT) (man- 
factured by Polyplastics Co., Ltd.) were mixed with each other in proportions specified in Table 1 The mixture 
7 S ^'‘-^aded by means of a 30-mm twin screw extruder at a preset temperature of 245«>C and a spe^ 
of rotation of a screw of 80 rpm and then pelletized. Subsequently, a specimen was prepared from the pelkft 
by means of an injection molding machine, and properties were evaluated. The results are given in Table 1. 

COMPARATIVE EXAMPLES 1 TO 3 

hllf JT “ mP ° Siti0n C ° nSiSlin9 ° f a modified PBT < A > a,one > a composition consisting of poly- 

~ e 7 V ih ® a " d 3 ^Prising a two-component system of the coTpJL 

tt,e Lhi J a h IT , (A) were eva,uated in s ®me manner as that described In 

the above-descnbed Examples. The results are also given in Table 1. 

EXAMPLES 6 TO 11 AND COMPARATIVE EXAMPLES 4 TO 8 

amnlf °T d TTT"* a " d eva,uated in the manner as that used in the above-described Ex- 

T.T J 3 Com P araWe Examples 1 to 3, except that the amounts of blending of the components (A), 
(B-l) and (C) were varied as specified in Table 2. The results are given in Table 2. 1 ’ 

EXAMPLES 12 TO 16 AND COMPARATIVE EXAMPLES 9 TO 12 

thnt^r* 1 ” prepared ’ mo, ^ ed and evaluated in the same manner as that described above, except 
. ( T e - the “ mponent (A) was changed to a modified polyethylene terephthalate resin (PET) (SIP- 
% by mole) (A-4) and. in another case, a copolymer of ethylene with vinyl alcohol (Kuraray Eval™ manufac- 

pon Unicar Co Ltd.) (B-3) or a maleic-anhydride-modified polypropylene (Sumitomo Noblen™ manufactured 
by Sumitomo Chemical Co., Ltd.) (B-4) was used as the component (B-l). The results are given in Table 3. 

EXAMPLES 17 AND 18 

.. TTf 11 * 0 " 3 Were Prepared * molded and evaluated in the same manner as that described above except 
ttiat a copolymer contaning 1% by mole of sodium p-dihydroxyethoxyphenylsulfonate (HEPS) (A-5) Jas used 

as the component (A). The results are given in Table 4. 
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[COMPOSITION II] 



Evaluation and measurement were conducted by the following methods. 



55 
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breaking the pellets in liquid nitrogen, placing the broken pellets in an aqueous 1 N hydrochloric acid solution, . 
refluxing the mixture at 60°C for 12 hours to decompose and elute the nylon 66 resin and observing the resultant 
holes under an electron microscope. On the other hand, in the case of nylon 12, the evaluation was conducted 
in the same manner as that described above, except that the elution was conducted through the use of cresol. 

5 The denser the dispersion and the smaller the dispersed particle diameter, the better the dispersibility. A rep- 
resentative state of particle dispersion (Example 20) according to the present invention is shown in Fig. 2. The 
state of particle dispersion (Comparative Example 13) corresponding to this case and outside the scope of the 
present invention is shown in Fig. 4. 

When the polyester component (A + C) was a minor component, the pellets were crushed or cut and treated 
10 in a 1 N aqueous NaOH solution at 60°C for 24 hours to decompose and elute the polyester, and the resultant 
holes were evaluated in the same manner as that described above. 

Tensile strength and elongation: 

is Notched Izod impact value: and 

Surface peeling test 

These evaluations were conducted in the same manner as those:described with.reference to composition 

20 i. 

Polyester Copolymer (A), 

(A-1), (A- 2), (A-3), (A-4) and (A- 5) which were produced for composition I were used. 

25 

EXAMPLES 19 TO 23 

According to the formulations specified in Table 5, (A) a polybutylene terephthalate copolyester resin co- 
polymerized with a sodium 5-sulfoisophthalate (SIP) component in an amount of 0.1% by mole, 1.0% by mole 
30 or 5% by mole (A-1, A-2 and A-3), (B-ll) nylon 66 resin (manufactured by Polyplastics Co., Ltd.) and, if neces- 
sary, (C) polybutylene terephthalate (PBT) (manufactured by Polyplastics Co., Ltd.) were mixed with each other 
in proportions specified in Table 5. The mixture was melt-kneaded by means of a 30-mm twin screw extruder 
at a preset temperature of 280°C and a speed of rotation of a screw of 80 rpm and then pelletized. Subsequently, 
a specimen was prepared from the pellet by means of an injection molding machine, and properties were eval- . 
35 uated. The results are given in Table 5. 

COMPARATIVE EXAMPLES 1, 2 AND 13 

For comparison, a composition consisting of a modified PET (A) alone, a composition consisting of poly- 
40 butylene terephthalate (PBT) (C) alone and a composition comprising a two-component system of the compo- 
nents (B-ll) and (C) free from the modified PBT (A) were evaluated in the same manner as that described in 
the above-described Examples. The results are also given in Table 5. 

EXAMPLES 24 TO 29 AND COMPARATIVE EXAMPLES 14 TO 18 
45 

Molded pieces were prepared and evaluated In the same manner as that used in the above-described Ex- 
amples 1 9 to 23 and Comparative Examples 1 , 2 and 1 3, except that the amounts of blending of the components 
(A), (B-ll) and (C) were varied as specified in Table 6. The results are given in Table 6. 

50 EXAMPLES 30 TO 33 AND COMPARATIVE EXAMPLES 19 TO 21 

Compositions were prepared, molded and evaluated in the same manner as that described above, except 
that, in one case, the component (A) was changed to a modified polyethylene terephthalate resin (PET) (SIP: . 
1% by mole) (A-4) and, in another case, nylon 12 resin (manufactured by Daicel Hills Cb., Ltd.) was used as 
55 the component (B-ll). The results are given in Table 7. 
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EXAMPLES 34 AND 35 

Compositions were prepared, molded and evaluated in the same manner as that described above, except 
that a copolymer containing 1% by mole of sodium p-dihydroxyethoxyphenylsulfonate (HEPS) (A-5) was used 
5 as the component (A). The results are given in Table 8. 
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polyester copolymer containing a metal sulfonate group produced by subjecting (a) an aromatic dicar-, 
boxylic acid or its ester forming derivative, (b) a diol compound or its ester forming derivative and (c) 
an ester forming compound containing a metal sulfonate group to a polycondensation reaction, . 

. (B-l) 2 to 98% by weight, based on the total amount of resin components (A), (B-l) and (C), of an olefin 
copolymer produced by copolymerizihg an olefin with at least one of an a ,p-unsaturated carboxylic acid 
or its derivative and vinyl alcohol or its ester, and, optionally, 

(C) 0 to 96% by weight, based on the total amount of resin components (A), (B-l) and (C), of an aromatic 
polyester resin. 

The polyester resin composition according to claim 1, wherein the metal-sulfonate-containing ester unit 
(c) going to form the component (A) comprises a compound represented by the following general formulae 
(I) and/or (II) and is introduced into the component (A) in an amount in the range of from 0.01 to 15% by 
mole based on the whole ester unit constituting the component (A): 

(X0C0) m -Ar-(S0 3 M) n (I) 

(HORO) m -Ar-(S0 3 M) n (II) 

wherein -Ar- stands for a benzene ring or a naphthalene ring; X stands for a hydrogen atom or a lower 
alkyl group; m and h are each 1 or 2; M stands for an alkali metal selected from among lithium, sodium 
and potassium, provided that when n is 2, the M's may be the same or different; and R stands for a divalent 
group selected from arnpng_-CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CI^CH(CH 3 )- and -CH 2 CH 2 0 C H 2 CH 2 -_ . 

20 

3. A molded article produced by molding a polyester resin composition according to claim 1. 

4. A polyester resin composition comprising a blend of: 

(A) 2 to 98% by weight, based on the total amount of resin components (A), (B-ll) and (C), of an aromatic 
25 polyester copolymer containing a metal sulfonate group produced by subjecting (a) an aromatic dicar- 

boxylic acid or its ester forming derivative, (b) a did compound or its ester forming derivative and (c) 
an ester forming compound containing a metal sulfonate group to a polycondensation reaction, 

(B-ll) 2 to 98% by weight, based on the total amount of resin components (A), (B-ll) and (C), of a poly- 
amide resin, and, optionally, 

(C) 0 to 96% by weight, based on the total amount of resin components (A), (B-ll) and (C), of an aromatic 
polyester resin. 

5. The polyester resin composition according to claim 4, wherein the metal-sulfonate-containing ester unit 
(c) going to form the component (A) comprises a compound represented by the following general formulae 
(I) and/or (II) and is introduced into the component (A) in an amount in the range of from 0.01 to 15% by 

35 mole based on the whole ester unit constituting the component (A): 

(XOCO) ro -Ar-(S0 3 M) n (I) 

(HORO) ro -Ar-(S0 3 M) n (II) 

wherein -Ar- stands for a benzene ring or a naphthalene ring; X stands for a hydrogen atom or a lower 
alkyl group; m and n are each 1 or 2; M stands for an alkali metal selected from among lithium, sodium 
40 and potassium, provided that when n is 2, the M's may be the same or different; and R stands for a divalent 

group selected from among -CH 2 CH r , -CH(CH 3 )CH 2 -, -CH 2 CH(GH 3 )- and -CH 2 CH 2 0CH 2 CH r . 

6. The polyester resin composition according to claim 4, wherein the polyamide resin as the component (B- 
II) is a nylon selected from among nylon 66, nylon 6, nylon 612, nylon 11, nylon 12 and nylon 46, a ther- 

45 moplastic polyamide copolymer or polyamide elastomer mainly composed of said nylon(s), or a mixture 

thereof. 

7. A molded article produced by molding a polyester resin composition according to claim 4. 
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Fig. 3 
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